SaiGon -DongNai (SG-DN) 
INTRODUCTION
SG-DN river system includes DongNai river's mainstream and four major tributary rivers that are La Nga river, Be River, SaiGon River and Vam Co River. The SG-DN river basin is the home of many South East provinces and part of the highland provinces as well, with its total area about 40,000 km 2 . Saline intrusion is an extremely important and more noticeable issue in the low basin of SG-DN river. As featuring a deep river bed, we have discovered that a gentle riverbed slope with high water level amplitude of daily tide leads to the rising tide of saltwater intrusion upstream, especially in the mid and late dry season (March and April). Particularly, in recent years, along with the impact of climate change and sea level rise, the calculations and predictions of saltwater intrusion have become more pressing. Many studies, therefore, have lately reflected substantial improvement by using mathematical methods and algorithms. These methods have given the simulation results almost close to the actual measured ones. Eventually, the prediction outcomes through mathematical calculations are reasonably accurate.
Implementation of computing saltwater intrusion in this article used software F28 (written and developed by Dr. Le Song Giang) with calculations based on the solution of differential equations describing motion of water in the environment by finite volume method, thereby ensuring the principle of conservation of mass and momentum. The results of this article have showed the salinity intrusion under the rising sea level effect with the participation of households in their irrigation upstream monitoring stations along the downstream river of the system.
MODEL DECRIPTION

Method
Flows and salt-water intrusion in SG-DN river system is calculated by the integration of onedimensional and two-dimensional models: the former for small rivers and canals. Flows and chemical transport of this model is described by Saint-Venant equations (1) (2) (Vreugdenhil,1989) and transport equations (3) :
Where  -the water level; Q, A and K -the flow rate, the cross section area and the flow rate module for 1D flow. ql -lateral inflow per unit length of river; Va -axial component of velocity of lateral inflow of ql )
At the river nodes ( Figure 1 ) where tributaries connect with each other, the preserve volume of water equations in the form of the integral is used:
Where WJ -the volume of node J; L -the control contour of the node; and qn -the normal to the control contour component of flow rate per unit width.
Mainstreams and estuaries are modeled in 2D model. 
Where AH -the eddy viscosity; f -Coriolis parameter; (wx, wy) -the shear stress on water surface due to the wind; (bx, by) -the bottom stress;.
The bottom stress is calculated using Manning's formula:
While the eddy viscosity is calculated using Elder's formula (Hervouet, 2003) :
Where n -the Manning's roughness coefficient; * u -the bottom shear stress velocity. The vectors eddy diffusion coefficient H, have the forms:
Where -prandtl number; AH -the eddy viscosity.
1D model and 2D model integated in common node, used a common water level and soveled from transport equations (3):
These basic equations are solved by finite volume method, in which the 2D mesh is non-structure with quadrangle elements. River and sea bottom topography built from the base map and topographic map of SG-DN river system was created/drawn by Ho Chi Minh City People's Committee.
Input parameters
 Base map, topographic map of SG-DN river system.  Coordinates of nodes and branches channel topology table, element.
 Coordinates cross-sections and shapes.
 Salinity over time.
 Sea level on planet steps of the model.
 Discharge flow of water reservoirs for irrigation in the basin.
Boundary conditions:
The flow of discharged reservoirs such as Dau Tieng, Tri An, Phuoc Hoa, Can Dang, Tan An and sea level at Vung Tau-Go Cong observation station are used as boundary conditions. Salinity record at Vung Tau -Go Cong observation station when sea-water inflows is obtained using 34 g/l. This is an average salinity of the East Ocean.
The model has six important open boundaries. At the nodes of Tri An, Phuoc Hoa, Dau Tieng and Can Dang, the flow rates are given using measurement data. The measurement of water level is applied at Tan An node. At the boundary from Vung Tau to Go Cong, the water level is calculated from tidal constants.
Data model:

Manning's roughness coefficient for the river section and the 2D model
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Model calibration
Water level calibration
Manning's roughness coefficient (n) of the Equation (8) is the parameter of being calibrated. The results of Manning's roughness coefficient calibration are given in Table 1 . The comparison of calculated water level and actual water level measured at observation stations has proved that calculated water level amplitude is slightly smaller than the measured data in general, however it does provide a good analogy between the calculation and measurement results, and especially they appear in the same phase. (Figs. 3-7) 
Salinity calibration
-prandtl number of the Equation (11) 
Concentration (g/l)
Actual measured data Calculated data
RESULTS AND DISCUSSION
This article presents the results and reviews of the salinity change of SG and DN river systems. The change occurred in March, 2012 at monitoring stations such as Vung Tau, Nha Be, Cat Lai, Thu Thiem, and An Hoa, according to the scenario of sea level rising by respectively 15 cm, 30 cm, 50 cm, 70 cm compared to the average of sea level at Vung Tau station.
The results of salinity spread calculated by the model are displayed in Table 3 .
Figs. 10-12 describe the correlation of sea level rising and salinity at observation stations. As the results in Tab.3, we find that when sea level rises, the salinity will spread deeply into the upstream of the river. According to the Figs. 10-12 we learn that salinity spread rates appear differently, in which Nha Be station is impacted the most powerfully with the slope (a = 1.2778), the next one is Thu Thiem station with a = 0.9088 and Cat Lai station with a = 0.9009. However, Hoa An station is an important water resource for the city that has not been affected much with sea level rising by 75 cm. 
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CONCLUSION
Results of water level calculated by the model reflects that the amplitude slightly smaller in comparison to the real measurement data, but the calculated salinity with the amplitude of oscillation is higher. Of the similarity phase, the calculated water levels have a coincident phase and fairly parallel between model results and measured water level results, but the calculated salinity just has a little difference. Through an examination of saltwater intrusion by sea level rising respectively 15 cm, 30 cm, 50 cm and 75 cm, the vibration amplitude in salinity has been measured at the stations near 300%, but Hoa An station considered as a main water supply has not been affected. On the other hand, it is also recognized that salinity regime of the basin downstream of SG-DN is quite sensitive to hydraulic river mode. Therefore, we can also rely on water regulation of upstream irrigation lake to improve salinity mode and to regulate the distribution of salinity in the downstream river.
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